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Abstract
Background: Modeling studies to inform the design of complex health services interventions often involves
elements that differ from the intervention’s ultimate real-world use. These “hypothetical” elements include pilot
participants, materials, and settings. Understanding the conditions under which studies with “hypothetical”
elements can yield valid results would greatly help advance health services research. Our objectives are: 1) to
conduct a systematic review of the literature to identify factors affecting the relationship between hypothetical
decisions and real-world behaviours, and 2) to summarise and organize these factors into a preliminary framework.
Methods: We conducted an electronic database search using PsycINFO and Medline on November 30th, 2015,
updated March 7th, 2019. We also conducted a supplemental snowball search on December 9th 2015 and a
reverse citation search using Scopus and Web of Science. Studies were eligible to be included in this review if they
clearly addressed the consistency between some type of hypothetical decision and a corresponding real decision
or behaviour. Two reviewers extracted data using a standardized data collection form developed through an
iterative consensus-based process. We extracted basic study information and data about each study’s research area,
design, and research question. Quotations from the articles were extracted and summarized into standardized
factor statements.
Results: Of the 2444 articles that were screened, 68 articles were included in the review. The articles identified 27
factors that we grouped into 4 categories: decision maker factors, cognitive factors, task factors, and matching
factors.
Conclusions: We have summarized a large number of factors that may be relevant when considering whether
hypothetical health services pilot work can be expected to yield results that are consistent with real-world
behaviours. Our descriptive framework can serve as the basis for organizing future work exploring which factors are
most relevant when seeking to develop complex health services interventions.
Keywords: Real, Hypothetical, Decision making, Health services, Complex interventions, Systematic concept
mapping review
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Background
In the quest to design new interventions to improve
health care, health services research is routinely in-
formed by studies and experiments that incorporate ele-
ments different from the real-world application. For
example, when designing an intervention to reduce or-
dering of low-value tests in the ICU, the intervention
may not be piloted only on ICU physicians within their
day-to-day practice; instead, valid responses are expected
to be obtained when data is collected outside of their
day-to-day practice, or from non-ICU physicians, or
from medical students. A parallel is often drawn with
pharmaceutical trials, where prior to definitive trials,
considerable preparatory research involves many ‘hypo-
thetical’ elements, including animal models, pilot partici-
pants (e.g. patients, clinicians who may differ from the
ultimate target group), hypothetical decisions (i.e. would
you participate in a study like this?) and pilot settings
(e.g. laboratories). The mechanisms studied in this pre-
paratory research are expected to generalize to the ul-
timate clinical setting, despite these hypothetical or
modeled elements, and such preparatory work is consid-
ered essential to the overall goal of designing interven-
tions that will work safely and effectively in real clinical
settings.
When developing health services interventions, pilot
research can incorporate many hypothetical elements.
As a multidisciplinary field that studies how personal,
organizational, technological, and systemic factors affect
access to, quality, and cost of health-care [1], health ser-
vices research often seeks to design complex interven-
tions [2] to encourage changes in behaviour and
decision making among actors (patients, providers, deci-
sion makers) within the system. To aid development of
these complex interventions, initial work can include
piloting decision support tools on healthy volunteers ra-
ther than patients, measuring physician performance in
simulated settings, and surveying or interviewing people
about how they would behave under various hypothet-
ical circumstances.
Despite these tools at our disposal, health services re-
search interventions have often proceeded to large-scale
trials without adequate preparatory or pilot research [2–
5]. The most recent UK MRC Framework for complex
interventions [2] explicitly emphasizes the need to pilot
these interventions, in part to model the mechanisms by
which one expects the intervention to work before pro-
ceeding to large, expensive trials. The reasons why there
has been such a lack of preparatory work in health ser-
vices research are unclear, and may stem in part from a
naïve sense of the ease with which such behaviours and
decisions can be changed [5, 6]. The study of the mecha-
nisms underlying how health services interventions work
is still relatively new [5, 7, 8]. Perhaps as an implicit
reaction to the lack of understanding around this issue,
there is a disciplinary distrust in pilot data that involve
‘hypothetical’ elements; systematic reviews often exclude
studies involving hypothetical elements [9–11] without
adequate justification.
We propose that understanding the conditions under
which health services studies with ‘hypothetical’ design
elements can yield valid results is essential to advancing
health services research. With so many elements in these
complex interventions, conducting full-scale trials of
every permutation is essentially impossible; comparing
different combinations in smaller pilot studies with
hypothetical elements is inevitable and necessary. While
other disciplines (e.g. economics, [12] moral reasoning,
[13] social psychology [14]) have explored the conditions
under which hypothetical decisions accurately reflect
real-world decisions, little of this work has been applied
to problems of health services intervention design. As an
initial step towards understanding how such factors
might be relevant to designing health services interven-
tions, we conducted a systematic concept review of fac-
tors that have been shown to be related to the
consistency between hypothetical and real-world deci-
sions or behaviours. Based on these findings, we pro-
posed a preliminary framework for those seeking to
design a pilot process with hypothetical elements, which
summarises and describes factors that may be related to
ultimate validity with real-world behaviours.
Methods
We conducted a systematic concept mapping review,
which we define as a review with a systematic search
strategy that seeks to delineate the factors related to one
or more target concepts; as such, the approach overlaps
with systematic reviews and mapping reviews [15]. In
this case, we sought to describe and map factors related
to ‘consistency’, defined as the association between
hypothetical decisions and corresponding real-world de-
cisions or behaviours. In the context of this review,
consistency is operationalized liberally as the association
between 1) a hypothetical task or pilot task that includes
some hypothetical elements, and 2) a corresponding,
author-defined ‘real-world’ task, described in the same
report. These might include actual real-world tasks or
incentivized tasks that the authors claim to represent a
‘real-world’ decision or behaviour. Using the PICO ap-
proach to defining studies included in our review, [16]
we define our population (P) to include any human
study, our interventions (I) to include any factors affect-
ing the relationship between real and/or hypothetical de-
cisions, the comparison (C) to include real vs.
hypothetical decisions or behaviours, and the main out-
come (O) to be the strength of consistency between
those decisions/behaviours.
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Search strategy
We have modeled our reporting on the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(The PRISMA Statement) [17]. Because the core issue
has been explored in a variety of research areas, our re-
view was designed to allow us to successfully obtain in-
formation from diverse fields. Two of the authors (TH &
JB) hand searched the literature to identify a set of target
articles that could serve as the foundation for the review.
The nine target articles all identified multiple factors that
could affect the relationship between hypothetical and
real tasks; all were indexed in PsycINFO and/or Medline
[18–26]. A health science librarian helped us develop an
initial search strategy that included all target articles and
involved keyword and titles searches for ‘decision making
or behaviour’, ‘hypothetical situations’, and ‘real-world
situations’, including synonyms, relevant Medical Subject
Headings (MeSH) headings, etc. This search strategy was
peer reviewed by a second librarian and modified to de-
velop the final search strategy (see Appendix A). Our
search strategy development was guided by the Peer Re-
view of Electronic Search Strategies (PRESS) guideline
[27]. We conducted electronic database searches on No-
vember 30th, 2015 and March 7th, 2019, a supplemental
snowball search on December 9th, 2015, and a reverse
citation search using Scopus and Web of Science for
studies that cited our target articles.
Study selection
We conducted a title and abstract screen on all records
and liberally included those that might yield factors rele-
vant to the framework; any unclear records were
included for further screening. Two of three available re-
viewers (TH, JB, or NH) independently screened the ti-
tles/abstracts for eligibility. The reviewers were not
blinded to the journals or authors of the studies
screened. To be included in the review, an article needed
to clearly address the consistency between some type of
hypothetical decision and a corresponding real decision
or behaviour. Both empirical and commentary articles
were included. Only studies published in English or in
French were included. Studies were not excluded based
on the setting, time frame, or the date of publication.
After title and abstract screening, the same three re-
viewers independently screened the full texts of the
remaining studies. At this stage, studies were only in-
cluded if they clearly presented a factor that would be
relevant to the framework. The reviewers solved any dis-
agreements through consensus, with JB acting as the
final arbiter.
Data extraction
Three reviewers independently extracted data using a
standardized data collection form and the consensus
resolution processes described above. This form was
developed iteratively during the screening and data
collection process. They extracted basic study informa-
tion (e.g. title, journal, date of publication) and data
about each study’s research area, design, and research
question. Research area was coded into categories
inductively. Design and research question were ex-
tracted verbatim from the articles. The type of data
supporting the factor was coded as 1) review of mul-
tiple articles supporting the relationship (Review); 2)
empirical support from a single study or related set of
studies (Empirical), or 3) statement or hypothesis with-
out empirical support (Hypothesis). Due to the hetero-
geneity of the included work in this broad concept
mapping review (which included work from many dis-
ciplines, as well as empirical, review, and theoretical
work), we could not assess the risk of bias in individ-
ual studies included in the review, the quality of em-
pirical support underlying each factor, or the risk of
bias across studies.
We identified factors presented in the study by select-
ing quotes that named and described the relevant factor.
Two coders (TH and NH) extracted the quotes from
each study to describe how the factor affected the
consistency between hypothetical and real decisions.
These quotations were then summarized to produce ini-
tial factor statements. A third person (JB) supervised and
corroborated this coding.
Data analysis and framework development
Our approach to data analysis resembled what Hsieh &
Shannon (2005) call a “Conventional Content Analysis.”
[28] This inductive approach is useful when existing the-
ory around a phenomenon being described is limited
[28]. Based on the extracted study quotations and initial
factor statements, we developed standardised statements
describing each factor in terms of whether it was pre-
dicted to increase or decrease consistency. The coders
then made collaborative decisions about when similar
concepts were combined into a single factor. Where pos-
sible, we used the authors’ own descriptions of the con-
cepts to make these decisions.
As part of a preliminary framework development
process intended to summarize and categorise the factor
statements [29], raters made initial attempts at organiz-
ing the different factors into categories. After discussion
yielded a mutually agreed upon set of categories that
were thought to be largely mutually exclusive and poten-
tially useful in thinking about how to design model stud-
ies, two coders (TH and JB) independently assigned each
factor to a category; discussion resolved any conflicts. In
situations where the sign of the association with
consistency depended largely on phrasing (e.g. a positive
association between consistency and ‘certainty’ might
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have been coded as a negative association between
consistency and ‘uncertainty’), coding was decided based
on clarity and the manner of presentation in the original
articles.
Results
Figure 1 describes the PRISMA flow diagram for our
concept review. After duplicates were removed, the ab-
stracts of 2444 articles were screened; 2344 of these
were screened out as unrelated to the topic of
consistency between real and hypothetical decisions or
behaviours, or not published in English or French. The
remaining 100 articles underwent full text screening;
24 were excluded for lack of any identifiable factor re-
lating hypothetical and real-world decisions or behav-
iours, while another 8 were identified as being too
‘context-specific’, meaning they described factors that
likely had limited application to health services inter-
ventions (e.g. ‘intention to conduct criminal acts’), or
because they were unrelated to consistency. The
remaining 68 articles came from a range of literatures,
including behavioural economics (44 articles), the
Fig. 1 PRISMA flow diagram. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 2009;6(7):e1000097. doi:https://doi.org/10.1371/journal.pmed1000097
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psychology of reasoning/behaviour (14 articles), social
psychology (7 articles), health behaviours (4 articles),
and neuroscience (5 articles). The 68 articles identified
27 factors purported to modify the relationship be-
tween hypothetical and real-world decision making.
For details on the included articles see Appendix B.
Our consensus process identified 4 categories of
factors as described below. Tables 1, 2, 3 and 4 corres-
pond to these 4 categories, and provide name and
definition of the factor, its proposed specific relation-
ship to consistency, type of data supporting the rela-
tionship, and corresponding citations.
Decision maker factors
Decision maker factors are those traits/capacities that re-
late directly to the decision maker themselves. Table 1
describes seven factors of the decision maker studied in
relation to the extent to which hypothetical decisions
will match real-world decisions/behaviours. Relatively
little data supported an association with basic demo-
graphic factors; for example, we were unable to find any
clear associations with sex or ethnicity; however, one
study reported possible gender differences in their re-
sults [38]. More convincingly, another study reported
greater consistency in willingness to pay donation deci-
sions with
1) Greater age of the decision maker, and
2) Higher education of the decision maker, both in the
context of willingness to pay decisions [30].
More work has explored the extent to which capacities
of the decision maker affect consistency, including
3) Cognitive control (higher cognitive control
associated with lower consistency), and
4) Cognitive ability (higher scores showing lower
consistency). Both were based on EEG studies
involving participants choosing between
hypothetical or real lottery options [23, 25]. In
these studies, those with greater cognitive capacity
or control were hypothesized to incorporate a
greater number of issues into their decision making,
considerations that made them less risk averse in
hypothetical situations than in real situations.
5) Thinking dispositions (e.g. enjoy challenging ideas),
where one study argued that such dispositions are
related to greater consistency [21].
Several studies also explored apparently complex rela-
tionships between personality traits and consistency,
including
6) Openness to experience, where higher openness may
be negatively related to consistency in the context
of moral cooperation decisions; openness to
experience was predictive of real (incentivized)
decisions, but not hypothetical decisions [31, 32].
7) Neuroticism, agency, and anti-social attitudes,
where traits have been explored in their association
with inconsistency across real-world and hypothet-
ical decisions [13, 32, 33].
Cognitive factors
Cognitive factors are characteristics related to the decision-
making process. Table 2 describes the ten cognitive factors
identified as related to consistency. Several factors sug-
gested negative associations, including activation of
Table 1 Decision maker factors
Factor Definition Association with consistency Type of
supporting data
Age Age of the decision-maker Older decision makers show more consistency between
hypothetical and real life decisions
Empirical [30]
Education Educational attainment of the decision-maker More educated decision makers show more consistency




The decision-makers use of mental processes to
concentrate and think
Higher cognitive control is correlated to inconsistency




Cognitive ability of the decision-maker Higher cognitive ability increases risk aversion for




Whether decision-makers have dispositions about
thinking that allow them to accept strategies to make
hypothetical reasoning resemble real-world reasoning
Being in a state of prolonged doubt increases correlation





Measure of the decision-maker’s openness to a variety
of ideas and experiences
Greater openness to experience trait (IASR-B5) is





Personality traits, other than openness to experience,
of the decision-maker
Personality traits, especially extraversion low neuroticism,
and anti-social traits correlated with inconsistently be-
tween hypothetical and real life decisions
Empirical [13, 32–34]
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1) Normative beliefs, where real donation decisions were
affected by consideration of what important others
(e.g. family members) would think of their decisions
in a way that hypothetical decisions were not [35];
2) Social desirability, where a review of the literature
shows that the wish to be seen favourably by the
experimenter is stronger for hypothetical than real-
world decisions [36];
3) Anticipated or forecasted emotions, given the
extensive literature that shows that people are poor
at predicting how they will feel in the future; similar
issues are discussed under related terms such as
‘hot-cold empathy gap’, [19, 40] or ‘predicted vs
expected utility’ [39];
4) Deliberative mindset, where individuals making
hypothetical decisions may be more likely to
carefully weigh pros and cons than those making
real-world decisions [14];
5) Abstract construals, where hypothetical decisions
are more likely to involve consideration of general
vs specific features of the decision [14];
6) Attribute non-attendance, where decision makers
are more likely to consider all relevant attributes in
real-world than hypothetical decisions [44];
7) Risk aversion, where decision makers are often
more likely to choose safer courses of action in
real-world as compared to hypothetical situations
[24, 45, 46];
8) Implicit associations, where a greater amount of
automatic associations related to less consistency
[49].
Our review also identified factors of cognition that
suggest positive associations with consistency, including
9) Certainty, where decision makers who are more
certain of their hypothetical decisions are more
likely to be consistent with real-world decisions [25,
50, 53, 54];
10) Salience of or concern about the task, where
increasing salience of the decision or task (e.g. by
increasing incentives, making the task more
interesting, ensuring self-benefit, etc.) can increase
consistency [20, 22, 31, 56, 57].
Task factors
Task factors include aspects of the hypothetical decision
being made, independent of the match with the real
world decision scenario. Table 3 describes the eight
characteristics of the hypothetical task identified as re-
lated to consistency. Factors include
Table 2 Cognitive factors
Factor Definition Association with consistency Type of supporting data
Normative Beliefs Whether the decision-maker is thinking about what
important others would think about their decision
Normative Beliefs are less likely to be
activated for hypothetical decisions than
for real ones
Empirical [35]
Social Desirability Whether the decision-maker’s decision is affected by
their desire to conform to the experimenter’s beliefs
Social desirability affects hypothetical






Whether people are predicting the emotions they
think they would feel when making a decision, versus
actually experiencing those emotions
Emotions in hypothetical decisions are
forecasted more than in real life decisions
Review [14, 37, 39]
Empirical [19, 40–42]
Deliberative Mindset Whether participants are evaluating the pros and cons
of different options, versus focussing on information
that is useful for them to complete a selected goal
The deliberative mindset is used more in
hypothetical decisions than in real life
Review [14]
Abstract Construals Whether the decision-maker is thinking about the
general features, versus thinking about the specifics
of a decision
Abstract construals of problems are
employed more in hypothetical decisions





Whether the decision-maker neglects to fully consider
some of the attributes of a decision
More attention is paid to the attributes of
a real decision than a hypothetical one
Empirical [44]
Risk Aversion Whether the decision-maker prefers options that are
less likely, but have greater rewards, to options that
are definite but have smaller rewards
Risk aversion is underestimated in
hypothetical decisions compared to real
life ones.
Empirical [24, 45–48]
Implicit Associations Amount of automatic associations elicited in the
decision
Consistency between real and
hypothetical decisions is worse with
more implicit associations present
Empirical [49]
Certainty Whether the decision-maker is certain that their
hypothetical decision is the same as would be their
real-world decision
A high degree of certainty about a
hypothetical decision makes it more likely









Empirical [20, 22, 31, 56–59]
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1) High-stakes rewards; two reviews of the literature
have pointed to high stakes decisions as being
negatively associated with consistency- the higher
the stakes, the lower the association between
hypothetical and real [60, 61].
2) Framing bias (i.e. biases in decisions produced by
providing outcome probability statements in
terms of positive vs. negative frames) showing
that this effect is more powerful for hypothetical
than real-world decisions, reducing consistency
[62].
3) Explicit Statements of uncertainty of outcomes,
where having explicit statements describing the
range of uncertainty around outcome estimates in
the hypothetical task has been shown to be
positively associated with consistency [60].
4) Fundamental attribution errors, where describing
the decision maker as the direct actor, as opposed
to an observer in the hypothetical task may be
positively associated with consistency [63].
5) Personal relevance, where ensuring that the
hypothetical task involves people the decision
maker actually knows may be positively associated
with consistency [64].
6) Real consequences, where ensuring that the
hypothetical task entails actual consequences for
decision makers is positively associated with
consistency [51, 68].
7) Space for mental simulation (i.e. the degree to
which the context of decision making is left to the
imagination) may be associated with lower
consistency [18, 70].
8) Self-image, where several studies have explored the
notion that moral decisions may have lower
consistency, given the tendency to preserve a
positive view of oneself (i.e. more likely to make
Table 4 Matching hypothetical and real-world tasks
Factor Definition Association with consistency Type of supporting data
Matching
Samples
Whether the sample of people making the
hypothetical decision closely resembles the
population that faces the real-world decision
When participants in hypothetical situations
resemble the target real-world group, hypothetical




Whether the study procedures (e.g. what decision
is being made and how the information is presented)
for both hypothetical and real tasks are matched.
When the procedural characteristics of a
hypothetical decision resemble the real-world
decision, consistency will be higher
Review [12, 37, 39, 65, 76]
Empirical [69, 74, 77–85]
Table 3 Task factors
Factor Definition Association with consistency Type of
supporting data
High Stakes Rewards The size of rewards/incentives being offered When large incentives are available, risk aversion
is higher for real life decisions than for
hypothetical decisions
Review [60, 61]
Framing Effect Whether the decision is framed in a way that is
positive (i.e. gains) or negative (i.e. losses)
The framing effect may be larger for hypothetical




When estimates of the probability of the outcome
are explicitly presented to the decision-maker
Providing statements about uncertainty increases





Whether the decision is worded in a way that asks
the decision-maker what they would do or asks
what they think someone else should do
Presenting the hypothetical decision with the
decision-maker as the actor (as opposed to an
observer) increases consistency between
hypothetical and real-world decisions
Empirical [63]
Personal Relevance Whether the decision being made is one that
involves people with whom the decision-maker
has long-term relationships
Personal relevance of a problem is correlated
with consistency between hypothetical and
real decisions
Empirical [64]
Real Consequences Whether the decision has real consequences
for the decision-maker
Having real consequences makes hypothetical
decisions more closely predict real-world ones
Review





The degree to which the context of the decision
is left to the imagination
Greater space for mental simulation associated
with lower consistency
Empirical [18, 70]
Self-Image Whether the decision relates to the
decision-maker’s self-image (e.g. related to
their ethical beliefs)
Decisions related to self-image show less
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positive choices in hypothetical decisions than in
real life) [51, 71, 72].
Matching hypothetical and real-world tasks
Table 4 describes two related issues identified as in-
creasing consistency by matching the hypothetical
and real-world in different ways. These literatures
discussed issues of consistency less directly, and as
such coders were less able to identify specific tests
of the relationship between consistency and individ-
ual factors. Coders felt that these issues were core
to the issue of consistency despite the lack of
explicit relationships, hence the inclusion of these
issues.
1) Matching samples with the real-world popula-
tion has been discussed extensively in various
literatures. Many have argued that representative
samples are essential in increasing consistency
(e.g. Hainmueller et al., 2015, Kesternich et al.,
2013 [56, 73]) and an extensive literature has
explored the extent to which specific types of
samples yield generalizable results (e.g. Berinsky
et al., 2012, Peterson et al., 2014 [86, 87]). One
study examining the validity of different survey
designs in determining immigrant acceptance
decisions demonstrated that samples that demo-
graphically reflected the target group matched
real-world decisions more closely than did a
sample of students [56]. Reviews of the exten-
sive literature on the use of college students as
subjects in social science experiments have
shown that student samples often do not yield
results that are reproducible in broader popula-
tions [61, 88]. Note that we did not find any
studies that sought to describe what patient
characteristics need to be matched in order to
ensure validity with a real-world health study.
2) Matching study procedures to the real-world de-
cision contexts has also been explored exten-
sively. Studies varying apparently minor
deviations of the hypothetical decision-making
context (e.g. number of cues, order of presenta-
tion) have often shown effects on complex deci-
sions; matching on as many of these cues as
possible has been argued to increase consistency
[76]. For example, considerable work has exam-
ined delay discounting, i.e. the rate at which a
good (or a health benefit) decreases in value de-
pending on the amount of delay in receiving it.
Chapman (2004) [39] discusses discounting in
the context of health behaviours, like addiction.
While most agree [69, 77] that the rate of delay
discounting is generally consistent between
hypothetical and real-world situations, [39, 77–
83] matching the decision-reward delay between
hypothetical and real decisions improves
consistency even further [84]. In a study of chil-
dren’s reactions to social problems, authors ar-
gued that having more time to decide in the
hypothetical than the real situation would re-
duce consistency [85]. Other study authors have
argued that matching contextual features of the
hypothetical task to the real-world decision as
closely as possible is essential for generalizable
results [69, 89]. This concept has been taken
one step further, where authors argue the over-
all complexity of the decision environment in
real-life situations becomes oversimplified in
hypothetical choices, leading to poor choice
consistency [74].
Discussion
If the health services research community is to sys-
tematically implement recommendations for better
modelling prior to large scale interventions, [90] we
need to understand how health care decisions and be-
haviours can most effectively be modelled. Given that
most health service interventions seek to change the
decisions or behaviours of different actors within the
system (e.g. physician test ordering, patient participa-
tion decisions), we must design model studies in
which hypothetical decisions/behaviours can be valid
indicators of their real-world counterparts. In this re-
view, we sought to summarize what is known about
factors thought to affect the relationship between
hypothetical and real-world decisions. Our review of
68 articles identified 27 factors shown or hypothe-
sized to affect the relationship between hypothetical
and real-world decisions/behaviours. Coming from a
wide range of literatures, including behavioural eco-
nomics, psychology of reasoning, social psychology,
health behaviours, and neuroscience, these findings
clearly underline the fact that much is already known
about how to help decisions and behaviours made in
hypothetical contexts reflect real world decisions.
Equally clear is that relatively little of this discussion
has focused on health behaviours (4 of 68 articles),
further underlining the need to explore these issues
for health decisions.
Figure 2 summarizes our descriptive framework of
the four categories of factors identified to be related
to consistency; i.e. whether hypothetical decisions
will predict real-world behaviours. Above the center
line are examples from each category that are posi-
tively associated with consistency; below the line in-
dicates negative associations. Decision maker factors
include specific trait-level descriptors that vary
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between (but usually not within) individuals, and
may be positively (e.g. age, education) or negatively
(e.g. cognitive ability) associated with consistency be-
tween hypothetical and real decisions/behaviours.
Cognitive factors describe internal, context-dependent
factors (e.g. certainty, risk aversion) that may affect
human decision making in general, but are particu-
larly relevant to hypothetical-real consistency. Task
factors include important aspects of the hypothetical
task (e.g. describes the uncertainty of outcomes, in-
volves real consequences) that are related to
consistency independent of their relationship to the
real-world task. Finally, matching factors identify
areas where an overall increase in similarity between
the model situation and the real-world (sample
matching, procedure matching) would be expected to
improve consistency; a more fine-grained analysis of
these two categories will be required to identify spe-
cific factors within the context of overall complexity
of the environment.
We offer this draft framework not as a recipe for opti-
mal design of model health care studies, but as a way of
organizing and describing the range of factors that might
need to be explored to achieve this end. The extent to
which any individual factor will predict consistency in
the context of health services decisions/behaviours is al-
most entirely open to debate at this early stage. Few of
these factors have been tested in a health services con-
text (but see Appendix B for examples of matching pro-
cedures, [39, 65, 81] real consequences, [65] degree of
certainty, [53] and forecasting emotions [39]). The poten-
tial for interactions between factors in affecting
consistency is almost entirely unexplored. The data sup-
porting them at all are highly variable, ranging from ex-
tensive literatures summarized by systematic review to
suppositions made without any empirical support. For
this initial description, we chose to include all factors re-
gardless of the level of empirical support or potential for
bias in order to provide the greatest range of hypotheses
to consider as we push this area forward.
Fig. 2 Descriptive framework of the 4 categories of factors identified as related to consistency. *Decision maker category also includes thinking
disposition, openness to experience, and other personality traits. †Cognition category also includes normative beliefs, forecasted emotions,
abstract construals, attribute non-attendance, and implicit associations. ‡Task category also includes framing effect, fundamental attribution error,
and personal relevance
Hayes et al. BMC Medical Research Methodology           (2020) 20:76 Page 9 of 20
Several limitations of this work warrant consider-
ation. First, while our search strategy sought to en-
compass as many synonyms for ‘hypothetical’ and
‘real-world’ decisions as possible, there are likely
studies touching on this issue that were not captured
by our search. For example, our search strategy did
not include keywords specific to simulation teaching
methods in the healthcare field. While the
consistency between real and hypothetical decisions
is relevant to the medical education field, that litera-
ture focuses on methods to help students make the
‘right’ decision (e.g. how objective structured clinical
exams predict correct medical decisions). In contrast,
our review focused on aspects of hypothetical deci-
sions and their consistency with a real world deci-
sion independent of its ‘correctness’. Second, many
of the included studies from the behavioural eco-
nomics literature involved the common practice of
using incentives to distinguish hypothetical vs real-
world decisions; a ‘real-world’ task implied one
where participants were incentivized with tangible
rewards, while hypothetical tasks involved no incen-
tives. Although using incentives is known to increase
motivation for a range of health behaviours, [91, 92]
we do not know the extent to which simple incen-
tives can serve as a model for complex, high-stakes,
often emotion-laden health care decisions. On a re-
lated note, for this initial multi-discipline concept re-
view, we could not assess the degree to which ‘real-
world’ tasks were ‘real’ enough; instead, we took the
authors’ word that providing a $5 incentive (for ex-
ample) was an effective approach for modeling real-
world decisions. Third, our initial framework is
meant to be descriptive and does not attempt to
identify relative importance of the described factors,
or the causal relationships and interactions between
them (as it does not constitute a theory). Fourth, we
cannot make strong claims about the strength of the
data underlying any particular factor and its relation-
ship with consistency; while we sought to distinguish
factors supported by considerable empirical support
vs those without, a stronger assessment of the qual-
ity of evidence supporting the individual relation-
ships, and the risk of bias associated with these
varied studies, was beyond our resources. Therefore,
as new research becomes available, future work
should focus on a meta-analytic review of empirical
studies to evaluate the risk of bias for the factors we
have identified, as well as establishing statistical sig-
nificance of these factors in predicting the
consistency between real and hypothetical decisions
and behaviours. Finally, we note that some of the
identified factors (e.g. forecasting emotions, matching
sample factors) are supported by substantial
literatures and considerable theoretical discussion
that provide a level of nuance we could not address
in this review. The implications these non-health lit-
eratures have for health services research applica-
tions is a clear area of future work.
Conclusions
This review identifies a range of factors that may be
relevant in determining when hypothetical pilot work
can be expected to yield results that are consistent
with real-world health services behaviours. We have
highlighted four categories that appear to encompass
these factors, categories that may be helpful to con-
sider for those designing pilot health services work.
Future work can use our list of factors as the range
of hypotheses that must be tested to determine
which factors are most important in determining
consistency in a health services context. In health
services research, it is rare that hypothetical work is
reported in the same article with real-world trial re-
sults. Compiling health services research programs
where hypothetical pilot work can be matched to re-
ports of real-world outcomes would be a useful step
in understanding when and how to maximize the
utility of hypothetical health services research.
Appendix A
Search Strategy for PsycINFO and OVID MEDLINE (R)
ALL
Terms for decision making or behaviour:
1. Decision Making/ (156670).
2. Choice Behavior/(48,223).
3. reasoning.ti,ab. [No MeSH term] (56346).
4. Behavior/ (53175).
5. (decision* or choos* or choice* or behavio?r*).ti,ab.
(2851118).
6. Risk-Taking/ (37079).
7. (tak* adj2 risk*).ti,ab. (19838).
8. or/1–7 (2965585).




12. (formal adj3 (reasoning or thinking or deci-
sion*)).Ti,ab. (1459)
13. or/9–12 (92440).
Terms for real world situations:
14. Reality/ (4401).
15. (real or reality).ti,ab. (554361).
16. everyday.ti,ab. (74373).
17. or/14–16 (623798).
18. 8 and 13 and 17 (2044)
19. remove duplicates from 18 (1782)
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